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KJiMARl^ 

Rj^ecjions 

Claim 1 7 stands rejected under 35 U.S.C. 1 12, second para^aph, for use of the 
lenin "molecule^'. 

Claims 1, 3-6, 9-14, 16-20, 29, and 30 siand rejected under 35 U-S-C- 102(b) as 
being anticipated by WO 97/49387. 

Claims 1, 3-6, 9-11, 16-20, 29, and 30 stand rejecled under 35 ILS.C. 102(b) as 
being anticipated by EP 552 802. 

Claims 1, 2, 10, 12, 17, and 19 stand rejected under 35 U.S.C]. 102(e) as being 
anticipated by U.S. 6,008,184 ("Pluyter"). 

Clunns 1,2,1 0, 1 2, 1 7, and 19 stand rejecled under 35 ILS.C. 1 02(a) as being 
anticipated by U.S. 5,891,468 ('^Martin"). 

Claims 1 , 3-6, 9-14, 16-20, and 27-30 sUnd rejected under 35 U.S.C. 103(a) as 
being obvious over WO 97/49387 by itself or in combination with Martin. 

The Claimed Inventi on 

The claimed invention includes vesicles made from triblock aniphiphilic ABA 
copolymers, where one of A or B is hydrophilic and the other is hydrophobic^ which self- 
assemble when dispersed in oil or water. The vesicles are hollow. Vesicles are defined on 
page 4 as "spontaneously fomiing aggregates having y generally spherical sluipc and an 
interior void." The rcsulling vesicles will have hydrophobic and hydrophilic layers 
ari'axiged depending on the type of copolymer used. 

The claimed invention further includes nanocapsules fonned by stabilizing the 
vesicles made from ABA copolymers. The nanocapsules are also hollow. Stabilization 
can be through crosslinking of the copolymers, such crossi inking of end groups of the 
copolymers. 

The claimed invention further includes nanocapsules fnnned by end-group 
stabilization of amphiphilic copolymers. The copolymers do not have to be triblock 
copolymers. 

Active agents can be encapsulated within the vesicles and the nanocapsules and 
targeting molecules can be attached to the vesicles ajid nanocapsules. 
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Atialysis 

1 1 2 Rejection 

Hie Examiner mainlains the rejection of claim 17, his argument being thai iL is 
indcfmitc due to use of the term **moleeule'\ Cliiim 17 is directed to incorporation of a 
molecule into the vesicle membrane. It would be possible to incorporate one molecule, 
such as one membrane protein. The Examiner states thaL the issue is not with the term 
molecule but simply the use of the term in the singula]'. Applicants do not believe that 
they should amend claim 17 to state that multiple molecules are incorporated but have 
amended to stale thai "one or more molecules" may be incorporated. 

102 Rejections 

WO 97/49 J 87 

The Examiner did not find language in WO 97^49387 specifically stating that the 
nanoparticles are solid- that the interior core domain is; not a void- The Examiner poitits 
to language on page 13, line 25 where it is said that micelles can have the shape of 
vesicles (note that the definition of '"particles" also states that they can have the shape of 
vesicles. Neither dcnnition states that the micelles or particles are hollow, or that they arc 
vesicles- simply that they can have the shape of vesicles. 

It is agreed thai 97/49387 does not literally stale that the nanoparticles arc solid, 
however it is evident froiii statements in the specification and tlie related US patent that 
the nanoparticles arc nol hollow. 

The inventors, Wooley ct al., describe the prioj* art on page 3, lines 6-20 as ''core- 
shell type polymer nanoparticles having a crusslinked core". They then go on to state that 
"Until now, attempts to prepare core-shell type polymer nanoparticles having a 
crosslinked shell domain and an interior core domain have been unsuccessful/' The 
invention is just that- nanoparticles havitig a crosslinked shell domain and interior core 
domain- where the interior core flomain may also be crosslinked. Amphipliilic 
c(ipolymcrs arc used to form the paiticles- wherein the hydrophilic portion forms tlie shell 
domain iUid the hydrophobic poition foims the interior core domain, or vice versa. 

Sec also on page 15, lines 11-14 and 24-26, where it is stated that in some 
embodiments, the interior core domain can be crosslinked. See also on page 72, lines 7- 

BTOCLTRE 101 3 



12/23/02 MON 16:12 [TX/RX NO 9909] 



Sent By: BioCure, Inc.; 770 416 4331; Dec-23-02 15:29; Page 5 




Serial No. 09/615,305 

Filed July 13, 2000 

Response to Fiiia] 0^ ^^cti Action 

1 1 ; '' I he metJaods ol preparing the panicles of tlie pre;ieril iiivciiiiun employ amphiphilic 

copolymcrSj tlie blocks of which in cilhcr the crosslinked siieli doiuaiu or the interior core 

domain can be independently or together cither homogeneous or heterogeneous.'" In 

other words, the mtcrior core domain is contains blocks of the amphiphiHe copolymer and 

the particles is not hollow. Moreover, throughout the application the inventors suggest 

crosslinking tlie interior core domain (see page 72, lines 1 9-22, for example). 

Also see the claims of the issued related US patent, No. 6,383,500, for example 

claim I (emphasis added): 

1 . A particle comprising an amphiphilic copolymer and having a core and a 
crosslinked shell which differs Irom said core in hydrophilicily and 
hydrophobicity, said shell comprising a region of said copolymer which differs in 
hydrophilicily and hydrophobicity from another region of said copolvrricr id 
said core , said copolymer bcmg crosslinked m said region within said shell, said 
copolymer region in said shell having a degrCL: of crossHiiking ranging from about 
1% to about 80%, said copolymer being selected fiom among amphiphilic 
copolymers physically conducive to forming micelles prior to crosslinldng. 

Micelles arc commonly Formed from amphiphilic molecules, having a hydropliilic 
(or hydrophobic) head region and a hydrophobic (or hydrophilic) tail region. The 
amphiphilic molecules assemble into spherical sti-ucturcs wherein the heads arc on the 
periphery of the micelle and the tails are clustered in tlie interior. The interior is noL a 
void- micelles are not hollow. 

Methods of making the nanoparticlcs are described bcgimiing on page 69. One 
method involves assembling the amphiphilic copolymers into a niicellar structure and 
then crosshnking the outer hydrophilic or hydrophobic heads. As discussed above, 
micelles are not hollow- the tail regions are clustered ia the interior. These tail regions 
ca3i be crosslinked together, in one embodiment. 

The inventors on the present application can file a declaration, if that would help. 

The Examiner also states that the prcsexit claims ai'e hmited to hollow particles. 
Applicants clearly define the term "vesicles" on page 4 of the appUcation as 
"spontaneously forming aggregates having a generally spherical shape and an interior 
void." Nonetheless, the claims have been miicndcd to spcciiically state that the vesicles 
are hollow. 
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Accordingly, the reference does not anticipate the claimed vesicles or 
nanocapsulcs and this rejection is traversed. 
Claim 17 

Ader the shells of tlie particles described in WO 97/49387 are crosslinkcd, the 
crosslinkcd shells of the particles are either hydrophilic or hydrophobic. They do not 
posses an amphiphilic nature per sc that allows them to Ibrm a membrane- like 
superstnictiire similar to biological membranes as the amphiphilic polymers do in the 
vesicles and nanncapsules of the present invention. Accordingly, the structures described 
in WO 97/49387 do nol allow a functional incorporation of natural membrane proteins. 
Such proteins would be of cmcial importance to target the particles or to enable them to 
'communicate* with their environment. 
EP 552 802 

EP 552 802 also describes polymerizable copolymer micelles. The copolymer has 
a water soluble component and an oleophilic component. Aifi slated on page 4, line (S, the 
oleopliilic component in the core is crosslinked, mcrcasing the stability of the chemically 
fixed micelles. Tn oihcr wordiS-, the core is not hollow hul rather comprises crosslinked 
copolymer. 

Pluyter 

The present claims are to vesicles comprising membranes formed flom 
amphiphilic copolymers and nanocapsulcs formed from the vesicles. The tciTn 
comprising refers to the vesicles- the vesicles can contain membranes formed from 
amphiphilic copolymers as well as other substances. Pluyter does not teach membranes 
fonned Irom amphiphilic copolymers. Rather, Pluyler teaches lamellar vesicles which 
may have copolymers "partially incorporated" therein (col. 5, lines 51-55). The 
copolymers may be attached to the vesicles or incorporated within the vesicles but they 
do not form the vesicle. 

Manin 

The Examiner makes the same argument for Maitin as for Pluyter- that it 
anticipates the claimed vesicles since it teaches vesicles fonned from some other material 
whicli have a copolymer mcluded therein, I'he present claims specifically recite that the 
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vesicle is formed Ironi ABA amphipliilic copolymers. A reference leacliiiig vesicles 
simply having an amphiphilic copolymer bound thereto or incorporated therein docs not 
anticipate the claims. 
103 Rejection 

Martin does not teach stabilizing vesicles to fonii nanocapsules. WO 97/49387 
does not teach hollow vesicles. Accordingly, these references, taken alone or in 
conibinalion, do not anticipate nor render the claimed invention obvious. This rejection is 



None of the references that vv'ere cited teach or suggest hollow vesicles or 
nanocapsules fonned from triblock amphiphilic copolymer?:. None of the references 
teach or suggest nanocapsules Ibrmed by end group crosslinking vesicles formed fiom 
amphiphilic copolymers. Accordingly, it is respectfully submitted that tlie referenees are 
not appropriate as the basis of rejection of the clamis. 



Date: December 23, 2002 
General Counsel 
BioCuic, Inc. 

2975 Gateway Drive, Suite 100 
Norcross, Georgia 30017 
(678) 96(v3405 
(770)416-4331 (facsimile) 



Certificate of Facsimile Transmission Under 37 C\F.R- § 1.8(a) 



I hereby cerrify that this paper, along with any paper referred to as being enclosed 
or attached, is being faxed to the United States Patent and Trademark Office TC 1600 at 
facsimile number 703-305-3592 on the date shown bc]ow^ 
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Claims as AiucrjJc d 

I . (I wicc Amended) Hollow vesicles [Vesicles | cumprising membranes 
formed from aniphiphilic copolymers having hydrophobic and hydrophilic segments, 
wherein the copolymers are ABA copolymers, and wherein one of A and D is 
hydrophobic and the other is hydrophihc. 

3. (Once Amended) Hollow nano caps ules [NanocapsulcsJ fomied by 
stabilization of the vesicles of claim 1 . 

4. (Twice Amended) Hollow na no capsule s [NanocapsulcsJ foriTied by 
slabilizalion of vesicles comprising membranes formed from Hmpbipliilic copolymers 
having hydrophobic and hydrophilic segments, wherein tJie vesicles are stabilized by end 
group polymerization of the copolymers. 

5. The nanocapsules of claim 3 , wherein the vesicles are stabilized via 
crosslinking of the copolymers. 

6. The nanocapsules of claim 4, wherein tcie copolymers arc AB copolymers, 
wherein one oT A and B is hydrophobic and the other is hydrophilic. 

y. '^Tlie nanocapsules of claim 4, wherein an active agent is encapsulated 
within Iht: nanocapsule. 

10. The vesicles of chiirn 1^ wherein an active agent is encapsulated within the 

vesicle. 

II. The nanocapsules of claim 3, wherein an active agent is encapsxilatcd 
within the nanocapsulc, 

12. The vesicles of claim 1 , wherein the vesicles comprise a hydrophilic imicr 
layer, a hydrophobic middle layer and a hydrophilic outer layer. 

13. The vesicles of claim 1, wherein die vesicles comprise a hydrophobic 
inner layer, a hydrophilic middle layer atid a hydrophobic outer layer. 

14. The vesicles ol claim 1 , wherein the cojiolymers are T.I-shaped and Ihe 
vesicles have a hydrophobic inner layer and a hydrophilic outer layer, or a hydrophilic 
iiuier layer and a hydrophobic outer layer. 

16, The nanocapsules of claim 4, wherein the polymerization is via 
p holopo I ym eri /.ati on . 
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17. (Once Amended) Tlie vesicles of claim 1, wherein one ur tiior e molecules 
9re [a molecule is] incorporated into the vesicle mernbriuie. 

18. The naaocapsules of claim 3, wherein the hollow morphology of the 
nanocapsules is preserved when the nanocapsulcs axe dry. 

19. The vesicles of claim 1 , wherein tlie vesicles arc biodegradable. 

20. Tlic naaocapsules of claim 3, wherein the nanocapsiiles arc biodegradable. 

27. The vesicles of clami \ further comprising targeting molecules bound to 
the surface of the vesicles. 

28. The vesicles of claim 27 wherein the targeting molecules are selected from 
the group consisting of carbohydrates, proteins, folic ncid, peptides, pcptoids, and 
antibodies. 

29. Tlic nanocapsules of claim 4, wherein hollow morphology of the 
nanocapsules is presei^ved when the nanocapsulcs ai'e dry. 

30. The nanocapsules ol'claim 4, wherein the nanocapsulcs arc biodegradable. 
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Ugan.Copv of Claims as Amended 



1. (Twice Amended) Hollow vesicles comprising membranes Tormed from 
amphiphilic copolymers having hydrophobic and hydropliilic segments, wherein the 
copolymers arc ABA copolymers, and wlierein one ol A and B is hydrophobic and Ihe 
nth**r is hvdronhili'- ^^^^ 



V 



3. (Once Amended) Hol low nanocap sulci;: foiTiVeci 6y stabilization of tits — 
vesicles of claim 1 . 

4. (Twice Amended) Hollow mnocapsuleii fonried by stabilization of 
vesicles comprising membranes formed from amphiphilic copolymers having 
hydn)pht)bie and hydrophilic segments, wherein the vesicles are stabilized by end group 
polymerization of the copolymers. ^^^^^^ ^^^^^^^^ 



5. The nanocapsules of claim 3, wherein ihe vesicles are stabilized via 
crossliiiking of the copolymers. 

6. The nanocapsules of claim 4, wherein the copolymers arc AB copolymers, 
wherein one of A and B is hydrophobic find the other is hydrophilic. 

9. The nanocapsules of claim 4, wherein an active agent is encapsulated 
within the nanocapsule. 

10. The vesicles of claim 1 ^ wherein an active agent is encapsulated within the 

vesicle. 

1 1 . The nanocapsules of claim 3, wherein an active agent is cncapsLdalcd 
within the nanocapsulc. 

12. The vesicles of claim 1 ^ wherein Lhe vesicles comprise a hydropliilic imicr 
layer, a hydrophobic middle layer axid a hydrophilic outer layer. 

13. Tlic vesicles of claim wherein the vesicles comprise a hydrophobic 
inner layer, a hydrophilic middle layer and a hydrophobic ouier layer. 

14. The vesicles nf claim 1, wherein the copolymers arc U-shapcd and the 
vesicles have a hydrophobic inner layer and a hydrophilic outer layer, or a hydrophilic 
inner layer and a hydrophobic outer layer. 

1 6. The nanocapsules of claim 4, wherein the polymerization is via 
photopolymeri/alion. 
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17. (Once Ameuded) Tht; vesicles of claim 1 , wherein one or more molecules 
are incorporated into ihc vesicle membrane. 



1 S. Tlie nauocapsules uf claim 3, wherein Ihc hollow niorphology of the 
nanocapsules is preserved when the nanocapsules are dry. 

19. The vesicles of clmm 1, wherein Ihe vesicles are biodegradable- 

20. The nanocapsules of claim 3, wherein rhe nanocapsules are biodegradable, 

27. The vesicles of claim 1 further comprifiing targeting molecules bound to 
the surface of the vesicles. 

28. The vesicles of claim 27 wherein the largeting molecules are selected from 
the group consisting of carbohydrates, proteins, folic acid, peptides, peptoids, and 
antibodies. 

29. The nanocapsule.s ofclaim 4, wherein the hollow morphology oflhc 
nanocapsules is preserved when the nanocapsules are dry. 

30. The nanocapsules ofclaim 4, wherein the nanocapsules are biodegradable. 
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